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 ﾠExecutive Summary 
Unlike  NW  Mexico  (VAMOS-NAME)  where  mesoscale  orographic  uplift  is  key  to  understanding 
monsoon dynamics, or the SE Pacific (VAMOS-VOCALS) where the microphysics of cloud formation 
dominate the large offshore cloud deck and thus account for model bias, the summer climate of the 
Intra-Americas Sea and surrounding land areas is dominated by the large-scale SST anomalies of the 
Atlantic warm pool (AWP) that stretches from Central America to the western tropical Atlantic east of 
the Lesser Antilles. The AWP anomalies occur in a 3-dimensional response to air-sea interaction 
forcing over vast areas, the advection of ocean heat into and out of the warm pool by the large-scale 
circulation, and the diffusion of heat through the thermocline to the colder waters below. Typically, 
coupled climate models are characterized by a 1-2C negative bias in SST all across the tropical North 
Atlantic  (TNA)  to  West  Africa  with  a  counterpart  positive  anomaly  in  the  subtropical  SE  Atlantic. 
However, in the heart of the AWP, in the Caribbean and Gulf of Mexico, there is a noteworthy dearth 
of  oceanic  and  atmospheric  measurements  comparable  to  what  exists  elsewhere  in  the  tropics. 
Especially challenging is the lack of subsurface thermal measurements by buoys, XBTs and Argo 
floats, without which even the seasonal cycle of the warm pool is difficult to analyze, much less its 
seasonal-to-interannual changes, while the ability to estimate the hurricane heat potential in real time 
is limited to indirect satellite altimeter measurements. Hence, model pathologies in the IAS region 
clearly have to be assessed with a program of improved large-scale monitoring of key parameters on 
a large scale. 
To address these needs we propose a strategy that mainly bootstraps from monitoring programs 
already in existence or in planning stages, such as the CPO-led US GCOS (Argo, drifters, XBTs), the 
NDBC-NWS moored array of surface met buoys in the Caribbean, and the NSF-funded COCONet 
system of GPS ground stations for estimating atmospheric precipitable water and soil moisture in real 
time. In some cases, as with the moored buoys, new funding is required, e.g., to place thermistors on 
mooring cables so that the buoys can report temperature with depth in real time to anchor satellite 
estimates  of  hurricane  heat  potential,  estimate  warm  pool  heat  content  and  assess  warm  pool 
simulations and predictions by models. Other measurements, such as drifters and Argo floats, may 
only require a re-prioritization of the GCOS deployment strategy. And other existing efforts, such as 
COCONet, can benefit from IASCLIP’s coordination of international cooperation and by providing 
scientific guidance on deployments in the IAS region. In addition to these, we propose to supplement 
the  existing  – b u t  d e t e r i o r a t i n g  – u p p e r  a i r  n e t w o r k  t h rough  an  array  of  strategically  distributed 
sounding stations that acquire atmospheric profiles more economically, on a need-prioritized basis, 
and at critical sites in the Caribbean where our regional partners can aid with logistics.  
The proposed system of enhanced monitoring is designed to build upon capabilities that already exist 
in the IAS. One such capability is the array of surface meteorological buoys already deployed and 
maintained  by  NDBC,  to  which  subsurface  temperature  sensors  and  specialized  meteorological 
instrumentation  can  be  added.  Another  is  the  network  of  land  stations  operated  by  national  met 
services  in  the  region,  which  can  host  additional  instrumentation  (e.g.,  COCONet-GPS  and 
supplementary soundings) and can be coordinated through IASCLIP in cooperation with NSF. A third 
is  the  under-utilized array of small islands that are manned and logistically supported by several 
navies in the region. And finally, of course, the US GCOS program that can extend open Atlantic 
monitoring into the IAS either through re-prioritization (Argo, drifters) or expansion (Argo, drifters, 
XBTs). 
It  is  anticipated  that  the  additional  measurements  of  subsurface  temperature,  soundings,  rainfall, 
precipitable  water,  soil  moisture  and  air-sea  fluxes  in  the  IAS  region  will  prove  valuable  in  the 
assessment and verification of models (c.f. IASCLIP model plan) and will enhance essential climate 
services such as hurricane and drought predictions.  
Introduction 
IASCLIP is an international research program focusing on the role of the Intra-
Americas Sea (IAS = Gulf of Mexico and Caribbean) as a regulator of summer 
climate across the Western Hemisphere. Program emphasis is placed on the 
understanding and prediction of extreme weather events and improved seasonal 
to interannual climate forecasting.  Outreach and focused research collaboration 
across the region are prime goals of IASCLIP 
(www.eol.ucar.edu/projects/iasclip).  The summer climate of the region is 
dominated by ENSO and the Atlantic warm pool (AWP), and IASCLIP aims to 
leverage the AWP as a value-added source of climate predictability by getting 
climate models to correctly replicate the processes that govern SST evolution in 
the warm pool region, and the linkages between the AWP and its summer 
climate impacts.  
Research over the last decade suggests that remote climate patterns in winter-
spring (e.g. the NAO, ENSO, Amazon convection, etc) can force large AWP 
anomalies by early summer, which in turn affect regional climate  (hurricanes, 
tornados, floods and droughts). The heat budget of the AWP must play a key role 
in the seasonal evolution of the climate system in the tropical Americas but  so 
far models have not replicated the buildup of the AWP in the summer. We know 
that coupled models suffer from a severe negative bias in tropical North Atlantic 
SST. Most IPCC-class global models underestimate SST in the IAS and do not 
reproduce the observed AWP or the seasonal cycle of precipitation associated 
with the AWP. Unfortunately, the oceanic and atmospheric observations in the 
IAS are very poor, and it's clear that we need to find ways of extending Atlantic 
Ocean monitoring into the IAS, both to aid in initializing model forecasts and as a 
means of validating climate forecasts and assessing the model deficiencies.  
It is sometimes asked, what kind of intensive observational experiment can be 
devised for the IAS region, comparable to what has been done in previous 
monsoon programs, such as NAME (North American Monsoon Experiment) and 
VOCALS (SE Pacific Regional Experiment). Those experiments were justified by 
having identified one or more key small-scale climate-ocean processes, unique 
to a region, that climate models were not replicating correctly and for which there 
was good reason to believe that correcting those deficiencies would substantially 
improve climate forecasts. However, in the case of IASCLIP, the model biases 
extend over the entire tropical North Atlantic and are likely connected with 
opposite model biases in the South Atlantic, therefore a regional scale 
experiment is not likely to resolve such issues. What is needed, however, is to 
develop a judiciously placed real-time monitoring system within the IAS region 
that is at least comparable to that which we have between Africa and the Lesser 
Antilles or along the equator in the Pacific (TAO array). Model errors in the 
IASCLIP region are most pronounced in the area which experiences the greatest 
surface warming during the summer and this greatly impacts the atmospheric 
response to the AWP. An improved monitoring program in the IAS will work hand-in-hand with research efforts aimed at solving large scale SST biases in 
coupled climate models, and improved climate monitoring within the IAS will aid 
efforts to understand warm pool processes and their relation to summer climate 
impacts. Improved observations will also aid another very important effort in 
IASCLIP, namely to expand our current experimental model forecasts for the IAS 
region (http://coaps.fsu.edu/iasclip), and to verify and assess forecast errors as a 
key feedback for the process of model improvement. Kirtman and Min (2009) 
showed that by properly initializing a coupled model like CCSM3.0 (which is well 
known to have some strong ENSO bias) one can still generate seasonal to 
interannual forecast skill comparable to or at times even better than the NCEP 
CFS which is perceived to have a better simulation of ENSO (as seen in 
multidecadal integrations).  
The lack of adequate oceanic monitoring in the IAS is manifested in a number of 
ways. Although commercial vessels that transit the IAS could be used for 
deploying XBTs, no VOS routes have yet been implemented across the IAS and 
as such the IAS lacks the detailed observing that has taken place across the 
Pacific and open Atlantic for many years. Some near-coastal moorings have 
been deployed in the Gulf of Mexico to sample currents and/or thermal structure, 
but these typically do not have long lifetimes and have no long-term support as 
part of NOAA’s ocean observing system. No such moorings with upper ocean 
vertical sensors exist in the Caribbean Sea. Neither surface drifting buoys nor 
Argo profiling floats are regularly deployed in the IAS as they are elsewhere. The 
relative lack of subsurface thermal observations in the IAS can be readily seen in 
the World Ocean Database and this paucity of subsurface monitoring precludes 
the detailed type of research focusing on seasonal-to-interannual variability of 
heat storage and ocean structure that has been possible with ocean monitoring 
in the Pacific and open Atlantic where drifters, Argo floats, XBT line and T(z) 
moorings are much more plentiful. More specifically, subsurface observations are 
grossly inadequate to document seasonal and interannual variations in the 3-
dimensional structure and heat content of the AWP.  Ocean-atmosphere coupled 
models lack sufficient real time observations in the IAS to even attempt to assess 
model reliability in the detailed evolution of the AWP.   
The network of atmospheric observations across the IAS is in better shape than 
that for oceanic observations across much of the IAS region. US-Mexico 
cooperation that started with NAME has resulted in improvements in the Mexican 
meteorological network that are ongoing and which we are optimistic can 
continue during IASCLIP. Weather observations from Central America vary from 
country to country, as do the observations from northern South America. First-
order stations such as airports and weather service observatories are generally 
the best source for real-time data. However, although many of the second- and 
third-tier stations are operative, the quality of the data is often poor and the data 
for the most part are not available internationally, especially in real time, and 
valuable archived climate data sets do not get into the research databases 
elsewhere. Representatives from IASCLIP (A. Douglas, M. Douglas and D. 
Enfield) have visited a number of countries in 2010 to understand the problems and needs for measurements, data quality and availability of data. Of the 7 
countries visited for assessment of their possible participation in IASCLIP, almost 
all of them showed strong interest in improving their shared climate data bases 
and they all showed a strong desire to increase the flow of real time observations 
that enter the operational models. The importance of regional data assimilation 
into the models is now becoming an important focal point of regional weather 
services who rely on NOAA, Canadian and ECMWF products. Cooperation will 
continue under IASCLIP to make improvements in the data flow from these 
countries. 
That said, the current availability of surface and upper air data in the Caribbean 
is not in good shape and the past decade has shown a steep decline in the 
surface and upper air station network. The upper air database has been variable 
over time and has numerous gaps throughout the region including Central and 
South America.  It continues to be difficult to maintain due to aging equipment, 
unsafe hydrogen generators and budgetary constraints. This is likely to become 
even worse in the future, due in large part to the availability of other sources of 
data (e.g., satellites) that supplant some of the historical utility of radiosonde data 
for operational purposes. At most stations launches are generally made only 
once a day now but many days and weeks are entirely missing observations. 
Precipitation is poorly sampled and in particular, it is unavailable over ocean 
areas, especially in the Caribbean where large biases probably exist. The upper 
air and rainfall data networks are arguably the most important data sets for 
diagnostic research and for assessing and improving model performance. 
For IASCLIP, we propose a gradual ramping up of oceanic and atmospheric 
monitoring of key variables, taking advantage of existing infrastructures to the 
extent possible, and enlisting the cooperation of hydrographic and meteorological 
entities in the region. In the following section we outline proposals for 
atmospheric and oceanic monitoring.  
OBSERVATIONAL STRATEGY FOR IASCLIP 
Given the current uncertainties and biases present in operational/research 
climate forecast models and the limited understanding of what specific 
information is needed to improve such models, the focus of IASCLIP will be on 
the development of a baseline climate monitoring system.  Such a system should 
have the following characteristics: 
1) Long term sustainability of an ocean-atmosphere monitoring network aimed at 
enhancing both operational and research modeling. The network should be 
designed to mesh with new satellite observing systems planned for the future. 
2) Close oversight of the observing network from both the scientific and 
operational sector, similar to that which has provided both insight and added 
value to the TAO and PIRATA arrays. 3) Leveraging of efforts from other agencies like NDBC (Caribbean moored 
buoys) and the NSF funded project for the Continuously Operating Caribbean 
GPS Observational Network (COCONet) which is primarily meant to study solid 
earth processes, but has the capability to measure precipitable water and soil 
moisture as well as standard atmospheric observations. 
4) Deployment of new aerological systems where needed to supplement failing 
networks. The best example of this is an adaptive upper air sampling scheme to 
counter the failing network of radiosonde soundings. 
Ocean monitoring 
Monitoring the heat content of the IAS warm pool has been described as one 
clearly defined objective of the IAS science plan.  To accomplish this goal 
IASCLIP will require a strategy for measuring the temperature profile in the mixed 
layer and across the thermocline. These observations will need to be centered 
over the Caribbean Sea and eastern Pacific west of Central America where 
relatively few routine measurements exist today. Initially, we are proposing to 
attach subsurface thermistor strings to four existing NDBC-NWS surface 
meteorological buoys in the Caribbean as a highest priority. Doing so will 
essentially convert these well-maintained buoys into TAO-class measurement 
platforms. This strategy will provide the vertical ocean temperature distribution 
required to constrain the AWP heat budget and initialize and assess models for 
climate purposes, and it will provide direct measurement of the tropical cyclone 
heat potential (TCHP) along the path of destructive hurricanes that transit the 
region. The specific requirements for this are set out in Appendix A. 
Several other readily implemented ocean monitoring mechanisms are currently 
being discussed for potential funding requests in the future:  but we are not 
prepared at this time to make specific proposals:   
(1) Surface drifters can be shipped to and deployed by the Colombian Navy on 
their island resupply cruises. 
 (2) IRIDIUM-equipped Argo floats can be deployed, so that grounding problems 
can be avoided by controlling the parking depth.   
(3) Recruit 2-4 VOS vessels to launch XBTs across the Caribbean and Gulf of 
Mexico. 
Atmospheric monitoring 
It is necessary to enhance the real-time transmission of regional rainfall 
measurements to met service data centers and to improve the quality control of 
the existing data stream and of historical data. This will require working with the 
entire region’s data bases to ensure that they are digitized, quality-controlled, 
and made available in suitable formats. Several enhancements to atmospheric 
monitoring are suggested for the IAS: (1) The perception that satellites can replace radiosondes operationally cannot 
be reversed, and we do not propose to reconstruct the current radiosonde 
network as it previously existed. Rather than abandon the sounding network 
entirely we are recommending that the current radiosonde strategy for the region 
be revamped to include observations at more locations – but less frequently.  We 
recommend establishing more sites, but with lower-cost systems making 
primarily tropospheric soundings with both less frequent, but regular observations 
and a component that is adaptive – providing more frequent observations for 
both high impact weather events and also for research studies of aspects of the 
circulation whose understanding benefits from more frequent measurements.  
We also propose to establish GPS-Met observations at each sounding site. 
(2) IASCLIP will work closely with NSF on the recently funded COCONet GPS 
observing system (cost at $6 million). NSF GPS monitoring within the IASCLIP 
domain affords an opportunity to leverage expanded observing across the IAS 
region.  In October and November 2010 meetings took place with NSF GPS 
community and IASCLIP representatives in order to strengthen the working 
relationship between the two programs.  NSF PIs are also interested in placing 
GPS PW instrumentation on the NDBC-NWS buoys in the Caribbean and Gulf of 
Mexico. IASCLIP will work with this newly proposed project that will allow for the 
first time GPS PW measurements from buoys. In addition to the recent 
innovations on soil moisture measurements and PW water measurements from 
ocean buoys, NSF has also proposed a number of super sites that will be able to 
measure deeper soil moisture levels and to calculate moisture advection from an 
enhanced array of GPS stations.   
IASCLIP is also working with NSF PIs on the development of a similar GPS 
network for Mexico (estimated cost at $10 million). It appears that a couple of 
enhanced arrays will be placed within the COCOnet domain and the Mexican 
White Paper for the NSF funded GPS observing system will also include a 
number of enhanced arrays.  IASCLIP will work with NSF to ensure the 
transmittal of the data sets onto the GTS for use in operational models.  NSF will 
help to maintain the archived data sets through funding to UNAVCO in Boulder 
and all data will be available to researchers. 
(3) A third component of the improved monitoring will include improvement in key 
small-island measurement sites, which will provide high-quality measurements 
for better monitoring of the surface climate, including precipitation.  Small islands 
have negligible topographic influence with small diurnal effects, and better 
represent conditions over the surrounding oceanic region than do observations 
from large island sites.  Maintaining more complex instrumentation is also easier 
on islands than on oceanic buoys, provided transport to and from the islands is 
assured. Several countries in the region maintain small bases on these islands 
for purposes of sovereignty, with regular logistical resupply cruises. IASCLIP has 
already made contact with the most important of these countries – Colombia, 
with an agreement in principle to conduct a cooperative effort at establishing 
satellite-transmitted surface met stations at a number of advantageous locations.  IASCLIP has pledged to help COCOnet in the selection of island sites and to 
work the host countries in instrument setup and data transmission.  
(4) The NDBC buoys, in addition to enabling subsurface temperature 
measurements, provide excellent platforms for adding additional atmospheric 
instrumentation. One of course, is the GPS capability mentioned above. Another 
would be a sonic anemometer package (C. Fairall) that can aid in direct 
measurements of surface fluxes. Such enhancements are best made in the 
context of project-funded researchers who will have the responsibility for 
coordinating field operations with NDBC, and who can also manage the data 
handling requirements. 
Summary 
In summary, the observational component of IASCLIP seeks to strengthen the 
routine monitoring of the climate over the region by: 
1) Making subsurface temperature and enhanced meteorological measurements 
part of the current NDBC buoy network in the Caribbean. 
2) Consider several additional options for ocean thermal profiling of the IAS in the 
context of the existing US GCOS system. 
3) Establishing surface observation sites on small islands in the western 
Caribbean Sea and other islands as appropriate. 
4) Digitizing and quality-controlling the historical surface observations throughout 
the region.  This could be an effort potentially funded by the CPO ARC program. 
5) Establishing an adaptive radiosonde network that satisfies the needs for both 
climate monitoring and research needs and for high-impact weather events. 
6).  Work closely with NSF on the development of the GPS system across the 
IASC region (COCOnet and Mexico) with emphasis on ideal monitoring locations, 
real time data receipt into NCEP and long term climate monitoring goals for the 
region (goals of both NOAA and NSF). 
 Budget 
The initial estimate for the cost of each component is: 
Thermistor chain for 5 years on four buoys:  $420K 
Surface sites on 15 Caribbean/Bahamian Cays and islands in E. Pacific:  $500K 
Digitizing/QC of historical surface data:  $300K 
Establish 8 adaptive sounding sites ($150K) and 5 years operation
1 ($1500K): 
$1650K 
Establish 8 GPS-Met sites collocated with adaptive radiosonde sites ($200K) 
Estimated total cost of the observational enhancements ~ $2.6M.  This is ~ 
$500K/yr. 
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 ﾠ
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 ﾠ	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 ﾠSeas	 ﾠClimate	 ﾠProgram	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 ﾠPrepared:	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 ﾠ	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1.  References:	 ﾠ	 ﾠ
a)  Proposal	 ﾠto	 ﾠEquip	 ﾠCaribbean	 ﾠBuoys	 ﾠwith	 ﾠThermistor	 ﾠStrings	 ﾠ
b)  Email	 ﾠfrom	 ﾠDave	 ﾠEnfield	 ﾠdated	 ﾠ5/28/2010,	 ﾠSubj:	 ﾠRe:	 ﾠIdea	 ﾠfor	 ﾠT(z)	 ﾠon	 ﾠ
Caribbean	 ﾠbuoys	 ﾠ
	 ﾠ
2.	 ﾠScope	 ﾠ	 ﾠ
The	 ﾠobjective	 ﾠof	 ﾠthis	 ﾠproject	 ﾠis	 ﾠto	 ﾠaugment	 ﾠthe	 ﾠexisting	 ﾠfour	 ﾠstations	 ﾠin	 ﾠthe	 ﾠCaribbean	 ﾠ
Sea	 ﾠoperated	 ﾠby	 ﾠNOAA’s	 ﾠNational	 ﾠData	 ﾠBuoy	 ﾠCenter	 ﾠ(NDBC)	 ﾠwith	 ﾠsubsurface	 ﾠ
temperature	 ﾠmeasurements	 ﾠ(hereafter	 ﾠreferred	 ﾠto	 ﾠas	 ﾠT(z))	 ﾠwith	 ﾠinstrumentation	 ﾠ
and	 ﾠsupplied	 ﾠor	 ﾠfunded	 ﾠby	 ﾠIASCliP	 ﾠas	 ﾠoutlined	 ﾠin	 ﾠreference	 ﾠ(a).	 ﾠ	 ﾠ
NDBC	 ﾠwill	 ﾠprovide	 ﾠfrom	 ﾠits	 ﾠexisting	 ﾠtechnology:	 ﾠ	 ﾠ
a)  Hulls	 ﾠsuitable	 ﾠfor	 ﾠT(z)	 ﾠ
b)  Transportation	 ﾠto	 ﾠand	 ﾠdeployment	 ﾠof	 ﾠthe	 ﾠT(z)	 ﾠinstrumentation	 ﾠat	 ﾠthe	 ﾠsites.	 ﾠ
c)  Pre-ﾭ‐deployment	 ﾠinstrument	 ﾠchecks	 ﾠand	 ﾠintegration	 ﾠwith	 ﾠthe	 ﾠbuoy	 ﾠelectronics	 ﾠ
using	 ﾠexisting	 ﾠNDBC	 ﾠprocedures	 ﾠand	 ﾠtest	 ﾠequipment.	 ﾠ
d)  Existing	 ﾠData	 ﾠmanagement	 ﾠand	 ﾠcommunications	 ﾠsupport	 ﾠ
e)  Technical	 ﾠapproach	 ﾠand	 ﾠcost	 ﾠproposal	 ﾠbased	 ﾠon	 ﾠthe	 ﾠrequirements	 ﾠset	 ﾠforth	 ﾠ
herein.	 ﾠ
	 ﾠ
IASCliP	 ﾠwill	 ﾠprovide:	 ﾠ	 ﾠ	 ﾠ
a)  Funding	 ﾠto	 ﾠsupport	 ﾠthe	 ﾠprocurement	 ﾠof	 ﾠthe	 ﾠsensors	 ﾠand	 ﾠsupporting	 ﾠ
components,	 ﾠthe	 ﾠpre-ﾭ‐deployment	 ﾠinstrument	 ﾠchecks,	 ﾠmooring,	 ﾠintegration,	 ﾠ
and	 ﾠcosts	 ﾠassociated	 ﾠwith	 ﾠthe	 ﾠdeployment	 ﾠof	 ﾠthe	 ﾠT(z),	 ﾠbut	 ﾠnot	 ﾠthe	 ﾠcosts	 ﾠof	 ﾠthe	 ﾠ
buoy	 ﾠand	 ﾠthe	 ﾠbuoy	 ﾠdeployment	 ﾠitself.	 ﾠ
b)  Funding	 ﾠfor	 ﾠany	 ﾠpre	 ﾠand	 ﾠpost-ﾭ‐deployment	 ﾠcalibrated	 ﾠinstrument	 ﾠ
measurements	 ﾠto	 ﾠdetermine	 ﾠinstrument	 ﾠdrift.	 ﾠ
c)  Funding	 ﾠfor	 ﾠthe	 ﾠhandling	 ﾠand	 ﾠreturn	 ﾠof	 ﾠthe	 ﾠinstruments	 ﾠto	 ﾠan	 ﾠIASCliP	 ﾠreceipt	 ﾠ
point	 ﾠat	 ﾠthe	 ﾠconclusion	 ﾠof	 ﾠthe	 ﾠproject.	 ﾠ
d)  Funding	 ﾠfor	 ﾠany	 ﾠinstrument	 ﾠrepair,	 ﾠservice	 ﾠor	 ﾠre-ﾭ‐calibration	 ﾠby	 ﾠthe	 ﾠvendor.	 ﾠ
	 ﾠ
	 ﾠ
3.	 ﾠPrimary	 ﾠRequirements	 ﾠ(reference	 ﾠ(a),	 ﾠexcept	 ﾠas	 ﾠnoted)	 ﾠ
a)  The	 ﾠbuoys	 ﾠof	 ﾠinterest	 ﾠare	 ﾠ42056,	 ﾠ42057,	 ﾠ42058,	 ﾠand	 ﾠ42059	 ﾠin	 ﾠthe	 ﾠCaribbean	 ﾠ
Sea.	 ﾠ
b)  Measure	 ﾠocean	 ﾠtemperature	 ﾠat	 ﾠthe	 ﾠapproximate	 ﾠdepths	 ﾠof	 ﾠ0,	 ﾠ20,	 ﾠ30,	 ﾠ50,	 ﾠ70,	 ﾠ
100,	 ﾠ150,	 ﾠ200,	 ﾠ250,	 ﾠ300	 ﾠmeters,	 ﾠassuming	 ﾠ10	 ﾠthermistors	 ﾠand	 ﾠthat	 ﾠthe	 ﾠbuoys	 ﾠ
do	 ﾠnot	 ﾠalready	 ﾠhave	 ﾠa	 ﾠhull-ﾭ‐mounted	 ﾠthermistor.	 ﾠ	 ﾠIf	 ﾠthere	 ﾠis	 ﾠalready	 ﾠone	 ﾠat	 ﾠthe	 ﾠ
(near)	 ﾠsurface,	 ﾠ10	 ﾠcould	 ﾠbe	 ﾠarranged	 ﾠthusly:	 ﾠ15,	 ﾠ25,	 ﾠ35,	 ﾠ50,	 ﾠ70,	 ﾠ100,	 ﾠ150,	 ﾠ200,	 ﾠ
250,	 ﾠ300	 ﾠmeters	 ﾠ(reference	 ﾠ(b))	 ﾠ
c)  Measure	 ﾠocean	 ﾠpressure	 ﾠat	 ﾠ300	 ﾠm.	 ﾠ
d)  Upon	 ﾠrecovery,	 ﾠNDBC	 ﾠwill	 ﾠforward	 ﾠany	 ﾠdata	 ﾠstored	 ﾠon	 ﾠinstrument	 ﾠdata	 ﾠ
storage	 ﾠdevices	 ﾠto	 ﾠa	 ﾠdesignated	 ﾠIASCliP	 ﾠreceipt	 ﾠpoint.	 ﾠ
e)  Measurements	 ﾠto	 ﾠcommence	 ﾠin	 ﾠ2011	 ﾠwith	 ﾠthe	 ﾠdeployment	 ﾠof	 ﾠtwo	 ﾠT(z)	 ﾠ
moorings	 ﾠand	 ﾠcontinue	 ﾠor	 ﾠterminate	 ﾠfor	 ﾠfuture	 ﾠyears	 ﾠbased	 ﾠupon	 ﾠannual	 ﾠ
review	 ﾠand	 ﾠreceipt	 ﾠof	 ﾠfunds	 ﾠbased	 ﾠon	 ﾠthe	 ﾠcost	 ﾠproposals	 ﾠfor	 ﾠsubsequent	 ﾠ
years.	 ﾠ
	 ﾠ
4.	 ﾠAncillary	 ﾠRequirements	 ﾠa)  The	 ﾠproject	 ﾠwill	 ﾠuse	 ﾠexisting	 ﾠNDBC	 ﾠtechnology	 ﾠand	 ﾠwill	 ﾠnot	 ﾠrequire	 ﾠany	 ﾠ
development	 ﾠeffort	 ﾠby	 ﾠNDBC.	 ﾠ
b)  Deployments,	 ﾠservice,	 ﾠand	 ﾠrecoveries	 ﾠwill	 ﾠonly	 ﾠbe	 ﾠconducted	 ﾠusing	 ﾠNDBC’s	 ﾠ
regular	 ﾠservice	 ﾠschedule	 ﾠfor	 ﾠthe	 ﾠbuoys	 ﾠof	 ﾠinterest	 ﾠ(NDBC	 ﾠschedules	 ﾠone	 ﾠtrip	 ﾠa	 ﾠ
year	 ﾠin	 ﾠthe	 ﾠspring,	 ﾠearly	 ﾠsummer).	 ﾠ
c)  Provide	 ﾠat	 ﾠleast	 ﾠone	 ﾠmeasurement	 ﾠfrom	 ﾠeach	 ﾠsensor	 ﾠper	 ﾠhour	 ﾠin	 ﾠnear	 ﾠreal-ﾭ‐
time	 ﾠ(within	 ﾠ30	 ﾠminutes	 ﾠof	 ﾠthe	 ﾠactual	 ﾠmeasurement)	 ﾠat	 ﾠNDBC’s	 ﾠlevel	 ﾠof	 ﾠ
reporting	 ﾠprecision	 ﾠ(Table	 ﾠ1)	 ﾠto	 ﾠa	 ﾠdesignated	 ﾠreceipt	 ﾠpoint	 ﾠfor	 ﾠIASCliP	 ﾠusing	 ﾠ
existing	 ﾠNDBC	 ﾠdata	 ﾠtransfer	 ﾠmechanisms	 ﾠand	 ﾠformats.	 ﾠ
d)  NDBC	 ﾠwill	 ﾠdistribute	 ﾠthe	 ﾠdata	 ﾠin	 ﾠreal-ﾭ‐time	 ﾠin	 ﾠsupport	 ﾠof	 ﾠNational	 ﾠWeather	 ﾠ
Service	 ﾠand	 ﾠmake	 ﾠthe	 ﾠdata	 ﾠavailable	 ﾠon	 ﾠits	 ﾠwebpages.	 ﾠ
e)  IASCliP	 ﾠmay	 ﾠfund	 ﾠNDBC	 ﾠto	 ﾠconduct	 ﾠpost-ﾭ‐deployment	 ﾠcalibrations	 ﾠand	 ﾠ
processing	 ﾠfollowing	 ﾠNDBC’s	 ﾠTropical	 ﾠAtmosphere	 ﾠOcean	 ﾠ(TAO)	 ﾠRefresh	 ﾠ
processes,	 ﾠor	 ﾠprovide	 ﾠfunding	 ﾠfor	 ﾠthe	 ﾠdelivery	 ﾠof	 ﾠinstrumentation	 ﾠto	 ﾠa	 ﾠthird-ﾭ‐
party.	 ﾠ
	 ﾠ
5.	 ﾠPerformance	 ﾠRequirements	 ﾠ
NDBC	 ﾠcannot	 ﾠguarantee	 ﾠlevels	 ﾠof	 ﾠperformance,	 ﾠsuch	 ﾠas	 ﾠaccuracy	 ﾠor	 ﾠdata	 ﾠavailability,	 ﾠ
but	 ﾠwill	 ﾠtreat	 ﾠthe	 ﾠinstrumentation	 ﾠand	 ﾠdata	 ﾠto	 ﾠthe	 ﾠsame	 ﾠlevel	 ﾠit	 ﾠwould	 ﾠits	 ﾠown.	 ﾠ
	 ﾠ
The	 ﾠinstrumentation	 ﾠwill	 ﾠbe	 ﾠconfigured	 ﾠto	 ﾠTAO	 ﾠRefresh	 ﾠspecifications	 ﾠ(Table	 ﾠ1):	 ﾠ	 ﾠ
	 ﾠ
Table	 ﾠ1:	 ﾠTAO	 ﾠRefresh	 ﾠConfiguration	 ﾠ 	 ﾠ
	 ﾠ
Measurement  Sample 
rate 
Sample period  Sample 
time 
Data 
recorded 
in memory 
Transmitted 
data 
Transmission 
Interval 
Near surface and 
subsurface 
temperature and 
pressure 
1 per 10 
minutes  instantaneous  0000, 
0010,...  10 min 
10-minute 
instantan-
eous 
 
Once per hour 
	 ﾠ
Subsurface	 ﾠinstrumentation	 ﾠwill	 ﾠbe	 ﾠat	 ﾠdepths	 ﾠof	 ﾠ1,	 ﾠ20,	 ﾠ30,	 ﾠ50,	 ﾠ70,	 ﾠ100,	 ﾠ150,	 ﾠ200,	 ﾠ250,	 ﾠ
300	 ﾠmeters.	 ﾠ
NDBC	 ﾠprocure	 ﾠinstrumentation	 ﾠcompatible	 ﾠwith	 ﾠits	 ﾠexisting	 ﾠtechnologies,	 ﾠthat	 ﾠis	 ﾠ
Seabird	 ﾠElectronics.	 ﾠNDBC	 ﾠwill	 ﾠperform	 ﾠreal-ﾭ‐time	 ﾠquality	 ﾠcontrol	 ﾠin	 ﾠaccordance	 ﾠwith	 ﾠNDBC	 ﾠHandbook	 ﾠof	 ﾠ
Automated	 ﾠData	 ﾠQuality	 ﾠControl	 ﾠChecks	 ﾠand	 ﾠProcedures;	 ﾠTechnical	 ﾠDocument	 ﾠ09-ﾭ‐02	 ﾠ
(http://www.ndbc.noaa.gov/NDBCHandbookofAutomatedDataQualityControl2009.
pdf)	 ﾠ
	 ﾠ
6.	 ﾠOperational	 ﾠRequirements	 ﾠ
The	 ﾠproject	 ﾠwill	 ﾠuse	 ﾠNDBC	 ﾠoperational	 ﾠor	 ﾠoperational	 ﾠevaluation	 ﾠhulls,	 ﾠelectronics,	 ﾠ
and	 ﾠdata	 ﾠmanagement	 ﾠand	 ﾠcommunications.	 ﾠ
	 ﾠ
The	 ﾠtechnical	 ﾠapproach	 ﾠis	 ﾠpredicated	 ﾠon	 ﾠthe	 ﾠavailability	 ﾠof	 ﾠNDBC’s	 ﾠStandard	 ﾠBuoy	 ﾠ
hull	 ﾠand	 ﾠelectronics.	 ﾠ
	 ﾠ
In	 ﾠFiscal	 ﾠYear	 ﾠ2011,	 ﾠas	 ﾠpart	 ﾠof	 ﾠthe	 ﾠ2011	 ﾠHurricane	 ﾠService	 ﾠcruise,	 ﾠNDBC	 ﾠintends	 ﾠto	 ﾠ
deploy	 ﾠtwo	 ﾠStandard	 ﾠBuoys	 ﾠone	 ﾠeach	 ﾠat	 ﾠtwo	 ﾠof	 ﾠthe	 ﾠcandidate	 ﾠlocations.	 ﾠ
Each	 ﾠStandard	 ﾠBuoy	 ﾠwill	 ﾠhave	 ﾠ10	 ﾠsubsurface	 ﾠinstruments,	 ﾠas	 ﾠwell,	 ﾠas	 ﾠa	 ﾠstandard	 ﾠ
suite	 ﾠof	 ﾠmeteorological	 ﾠsensors.	 ﾠ
The	 ﾠsubsurface	 ﾠinstruments	 ﾠwill	 ﾠbe	 ﾠreplaced	 ﾠannually	 ﾠwith	 ﾠeach	 ﾠHurricane	 ﾠService	 ﾠ
cruise.	 ﾠ
NDBC	 ﾠwill	 ﾠemploy	 ﾠan	 ﾠinductive	 ﾠmooring	 ﾠand	 ﾠmodems	 ﾠfor	 ﾠthe	 ﾠcommunication	 ﾠ
between	 ﾠthe	 ﾠsubsurface	 ﾠsensors	 ﾠand	 ﾠthe	 ﾠbuoy’s	 ﾠdatalogger.	 ﾠ
	 ﾠ
In	 ﾠFiscal	 ﾠYear	 ﾠ2012,	 ﾠas	 ﾠpart	 ﾠof	 ﾠthe	 ﾠ2012	 ﾠHurricane	 ﾠService	 ﾠcruise,	 ﾠNDBC	 ﾠwill	 ﾠdeploy	 ﾠ
two	 ﾠadditional	 ﾠStandard	 ﾠBuoys	 ﾠ–	 ﾠone	 ﾠeach	 ﾠat	 ﾠthe	 ﾠtwo	 ﾠremaining	 ﾠlocations.	 ﾠ
	 ﾠ
7.	 ﾠScope	 ﾠAssumptions	 ﾠ	 ﾠ
a)  Neither	 ﾠparty	 ﾠis	 ﾠheld	 ﾠliable	 ﾠfor	 ﾠlost	 ﾠor	 ﾠdamaged	 ﾠequipment	 ﾠdue	 ﾠto	 ﾠacts	 ﾠof	 ﾠ
nature	 ﾠor	 ﾠnormal	 ﾠwear	 ﾠand	 ﾠtear	 ﾠfrom	 ﾠbeing	 ﾠdeployed	 ﾠfor	 ﾠlengthy	 ﾠperiods	 ﾠof	 ﾠ
time	 ﾠin	 ﾠthe	 ﾠmarine	 ﾠenvironment.	 ﾠ
b)  Because	 ﾠthe	 ﾠstations	 ﾠare	 ﾠfunded	 ﾠby	 ﾠNOAA/NWS,	 ﾠthey	 ﾠmay	 ﾠbe	 ﾠdisestablished	 ﾠ
at	 ﾠthe	 ﾠdiscretion	 ﾠof	 ﾠNOAA/	 ﾠNWS.	 ﾠ
	 ﾠ
8.	 ﾠReviews	 ﾠand	 ﾠTimelines	 ﾠ•  NDBC	 ﾠand	 ﾠIASCliP	 ﾠwill	 ﾠreview	 ﾠthe	 ﾠrequirements	 ﾠand	 ﾠMOU	 ﾠannually	 ﾠby	 ﾠJune	 ﾠ
15th	 ﾠin	 ﾠorder	 ﾠto	 ﾠallow	 ﾠsufficient	 ﾠplanning	 ﾠfor	 ﾠthe	 ﾠschedule	 ﾠservice	 ﾠcruise	 ﾠ
usually	 ﾠin	 ﾠthe	 ﾠfollowing	 ﾠspring.	 ﾠ	 ﾠ
•  The	 ﾠdecision	 ﾠtimelines	 ﾠare	 ﾠas	 ﾠfollows:	 ﾠ
	 ﾠ
NDBC	 ﾠnormally	 ﾠmakes	 ﾠthe	 ﾠservice	 ﾠcruise	 ﾠfor	 ﾠthe	 ﾠhurricane	 ﾠbuoys	 ﾠin	 ﾠ
March	 ﾠor	 ﾠApril.	 ﾠIn	 ﾠorder	 ﾠfor	 ﾠNDBC	 ﾠto	 ﾠhave	 ﾠsufficient	 ﾠtime	 ﾠto	 ﾠprocure	 ﾠ
materials,	 ﾠmodify	 ﾠcontracts,	 ﾠand	 ﾠassembly	 ﾠcomponents,	 ﾠthe	 ﾠfollowing	 ﾠ
timeline	 ﾠis	 ﾠnecessary:	 ﾠ
	 ﾠ
For	 ﾠYear	 ﾠ1	 ﾠfor	 ﾠDeployment	 ﾠof	 ﾠtwo	 ﾠmoorings	 ﾠin	 ﾠ2011	 ﾠ
	 ﾠ
01	 ﾠOctober	 ﾠ2010:	 ﾠ Funding	 ﾠfor	 ﾠsensor	 ﾠprocurement	 ﾠ($136,992)	 ﾠand	 ﾠ
signed	 ﾠMemorandum	 ﾠof	 ﾠAgreement	 ﾠreceived	 ﾠat	 ﾠ
NDBC.	 ﾠ
01	 ﾠJanuary	 ﾠ2010:	 ﾠ Engineering	 ﾠand	 ﾠBuoy	 ﾠProduction	 ﾠFunds	 ﾠ
($37,620)	 ﾠreceived	 ﾠat	 ﾠNDBC.	 ﾠ
01	 ﾠFebruary	 ﾠ2010:	 ﾠ Deployment	 ﾠand	 ﾠVerification	 ﾠFunding	 ﾠ($54,500)	 ﾠ
received	 ﾠat	 ﾠNDBC.	 ﾠ
March/April	 ﾠ2011:	 ﾠ NDBC	 ﾠdeploys	 ﾠtwo	 ﾠT(z)	 ﾠmoorings	 ﾠin	 ﾠthe	 ﾠ
Caribbean.	 ﾠ
	 ﾠ
For	 ﾠYear	 ﾠ2	 ﾠfor	 ﾠtwo	 ﾠreplacement	 ﾠmoorings	 ﾠ(replace	 ﾠ2011	 ﾠ
deployments)	 ﾠand	 ﾠdeploy	 ﾠtwo	 ﾠnew	 ﾠmoorings	 ﾠfor	 ﾠ2012.	 ﾠ
	 ﾠ
15	 ﾠJune	 ﾠ2011:	 ﾠ NDBC	 ﾠreceives	 ﾠRequirements	 ﾠDocument	 ﾠand	 ﾠ
request	 ﾠfor	 ﾠcost	 ﾠproposal	 ﾠfor	 ﾠ2012	 ﾠdeployments	 ﾠ
from	 ﾠIASCliP.	 ﾠ
15	 ﾠJuly	 ﾠ2011:	 ﾠ	 ﾠ NDBC	 ﾠprovides	 ﾠIASCliP	 ﾠwith	 ﾠcost	 ﾠproposal	 ﾠfor	 ﾠ
2012	 ﾠdeployments.	 ﾠ
01	 ﾠOctober	 ﾠ2011:	 ﾠ Funding	 ﾠfor	 ﾠsensor	 ﾠprocurement	 ﾠand	 ﾠsigned	 ﾠ
Memorandum	 ﾠof	 ﾠAgreement	 ﾠreceived	 ﾠat	 ﾠNDBC.	 ﾠ
01	 ﾠJanuary	 ﾠ2011:	 ﾠ Engineering	 ﾠand	 ﾠBuoy	 ﾠProduction	 ﾠFunds	 ﾠ
received	 ﾠat	 ﾠNDBC.	 ﾠ01	 ﾠFebruary	 ﾠ2011:	 ﾠ Deployment	 ﾠand	 ﾠVerification	 ﾠFunding	 ﾠreceived	 ﾠat	 ﾠ
NDBC.	 ﾠ
March/April	 ﾠ2012:	 ﾠ NDBC	 ﾠdeploys	 ﾠtwo	 ﾠnew	 ﾠT(z)	 ﾠmoorings	 ﾠin	 ﾠthe	 ﾠ
Caribbean	 ﾠand	 ﾠreplaces	 ﾠthe	 ﾠtwo	 ﾠestablished	 ﾠ
moorings.	 ﾠ
	 ﾠ
For	 ﾠYear	 ﾠ3	 ﾠrecovery	 ﾠof	 ﾠ4	 ﾠmoorings:	 ﾠ
	 ﾠ
15	 ﾠJune	 ﾠ2012:	 ﾠ IASCliP	 ﾠnotifies	 ﾠNDBC	 ﾠof	 ﾠproject	 ﾠtermination	 ﾠor	 ﾠ
provides	 ﾠRequirement	 ﾠDocument	 ﾠand	 ﾠrequest	 ﾠfor	 ﾠ
cost	 ﾠproposal	 ﾠto	 ﾠcontinue	 ﾠthe	 ﾠproject.	 ﾠ
15	 ﾠJuly	 ﾠ2012:	 ﾠ NDBC	 ﾠprovides	 ﾠIASCliP	 ﾠwith	 ﾠcloseout	 ﾠcosts	 ﾠand	 ﾠ
return	 ﾠshipping	 ﾠcosts	 ﾠfor	 ﾠsensors.	 ﾠ
March/April	 ﾠ2013:	 ﾠ NDBC	 ﾠrecovers	 ﾠall	 ﾠmoorings.	 ﾠ
June/July	 ﾠ2013:	 ﾠ Upon	 ﾠreceipt	 ﾠof	 ﾠcloseout	 ﾠand	 ﾠshipping	 ﾠcosts	 ﾠto	 ﾠ
return	 ﾠsensors,	 ﾠNDBC	 ﾠwill	 ﾠreturn	 ﾠremaining	 ﾠ
sensors	 ﾠas	 ﾠdirected	 ﾠby	 ﾠIASCliP.	 ﾠ
	 ﾠNDBC	 ﾠ5-ﾭ‐year	 ﾠbudget	 ﾠfor	 ﾠadding	 ﾠT(z)	 ﾠto	 ﾠCaribbean	 ﾠbuoys	 ﾠ
	 ﾠ
 